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2. Remarks 

Claim Rejections - 35 USC § 102 

Dy uouglas et al (US 4,023,961 ). The applicants respectfully traverse this rejection. 

SSS ^2S?5, the PreSe * nt inV6nti0n relate t0 Sin 9 |e -Phase, mixed-metal, metal oxide 
S I f f a ' S - The present ,nvention teaches new art °n how to prepare single-phase 
oxide materials comprising multiple specific metals. For example, Example 1 of the preset 
invention teaches the preparation of single-phase Cu 2 ln 2 0 5 . P 

mnm^hil 0 ! mixed ,- metal materia,s comprising oxygen, Douglas et al teach the formation of 
multi-phase materials comprising a noble metal and a metal oxide, or comprising murtiple mete 

corner a 'T ide ' metal ° Xide C ° mp0Site (COlUmn 2 ' ,ines 9 ' 10 a "d 28 3?) MuZ^ 
composite materials compns.ng a metal oxide prepared according to Douglas et al have 

ilnhf of" tl^" 06 , ACti ° n ( , F 2 A) ° n Page 4 in the first fu " P ara 9 ra P h Sta ^ the position that in 
SLJ h tea fl Ch ' ngS ? the present invention - a solutl 'o n of silver and cadmium nrtrates 
processed in a flame or hot air at 550°C would yield a single-phase powder; howeve^ Doig aJ 
et al contradict this position, referring to the resulting composite powder as a silver meta° oxide 

S'Vhe fa'ct th^n ^ f r^ 5 * mat6rial C ° mpris ^ c-mirJ^SS 
metal. The fact that Douglas et al report multi-phase metal / metal oxide materials under 

noble metals disclosed by Douglas et al (Ag, Au, Pt and Pd) and the specific metals and 
processing conditions disclosed in the present invention. 

2n^ nhl ClaimS ?' 2 ? f nd 29 as present,y amended re,ate explicitly to the preparation of 
S; P m th H m,X f d " meta '' meta ' ° Xide partiCU,ate materials and »at Do Uglas et al teach tha 
S n hae t ° f prepar,n 9 mixe d-metal materials comprising a metal oxide lead invariablyto 
multi-phase materials, the applicants respectfully submit that Douglas et al teach away from the 

Z^ZT^T c,aims 25 ' 28 and 29 as amended are patentable °- 5 

Claims 30 through 33 of the present invention relate to the preparation of mixed-metal particles 
32 IZtTj^r ^ ^ 33 prese ^ a ^nded teach that matS 
nS,?J ? d ' n and/0r Ga ' or com P risin 9 1" and Sn can be prepared as multi-phase 

Smni! VST" 9 3 T n "° Xide ph9Se ' ° r as multinar y metallic particles. For exampfe 
Example 3 of the present invention discloses the preparation of multi-phase mixed-meta 

S a ^ S n° 0mP r ng C ° PPer meta ' and indium oxide ' and P articles comprising Cu and In meta 
depending on the environment (e.g. gaseous ambient) in which the materials are prepared 

?n°9 9 ^l al tea ° h th3t f ° r SpedfiC n0ble metals (i e " A 9- Au - pt Pd [see column 2, lines 
r^nn Z T ^ Pyr °' ysis to prepare P articles comprising a metal phase by 
reacting the aerosol with a liquid reducing agent (see for example column 3, line 7) or by 
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am decomposition via a gas flame, hot air or other heating methods (column 9, lines 53- 
62) All of the examples disclosed by Douglas et al of materials comprising a non-oxide phase 
involve one or more of the four listed noble metals, and all of the methods disclosed by Douglas 
et al m which these noble metals are used result in materials comprising a non-oxide phase 
This stands in sharp contrast to the teachings of the present invention in which a solution 

maZS rT, fn a nf ' C ?, a 1 d ' n C3n b6 made t0 yield a Sin 9te-Phase multinary oxide 
material (he. Cu 2 ln 2 0 5 ), a multi-phase material comprising multiple oxides (e.g. CuO-ln,0,) or 
a multi-phase material comprising a non-oxide phase (e.g. Cu-ln 2 0 3 ) depending on the 
preparation conditions. The key differences are the chemistry of the specific metals 9 and the 
characteristics ° f processing conditi °ns to obtain specific particle 

The differences between the materials taught by Douglas et al and those taught in the present 
invention are evident in the scientific literature. Douglas et al teach that a metallic phase Sin 
achieved using specific noble metals, i.e. Au, Ag, Pt and Pd. Noble metals are resistant to 

SSTh 1 " C T a ? t0 b3Se metals (e 9 - Cu) that oxidize when heated air; noble metals are 
easily reduced and occur naturally in their metallic elemental forms. Base metals oxidize more 

Inv^nnor 3 d P ' e ; C0 PPf ! orms P ink Cu *° ir < air below 1 00'C and rapidly forms black CuO 
h^H !f l° IUtl0nS com P risin 3 Cu - ln - Ga, or Sn readily form metal oxides when 

for?!! . nnT K ,n °* ,d,zina - conditions. For example, indium nitrate pyrolyzed in air at 400°C 
nH^m 2 h 3 (S6e f; roeder in °P tica Acta - J u'y 1 962, vol 9, pages 249-254); a solution of 
indium and copper nitrates spray pyrolyzed in air at 1 50'C forms a copper indium oxide film (M 

oviHp a H M - C °? ,Vera ' Th,n S0Nd RlmS 272 (1996 > 71 - 82 )'- and SnCI 4 sprayed in air yleK 
n^f fl^f f^ 68 T ] ™ as l 50 ° C ( M - Miki-Yoshida and E. Andrade, Thin Solid Films 224 
(1993) 87-96). In contrast, oxides of Au spontaneously decompose to metallic Au at room 

nnRoo Ure ' R ' S sufficient| y resistant to oxidation that it can used as a crucible in air at 

rt£2L£i Pr ?T e Ceram S (L KaSS3b 6t al ' 0ptics Express 6 < 2000 ) P- 1 04 )- The Particular 
differences between copper and silver are evident in, for example, the use of thin silver 

coatings to mitigate the deleterious susceptibility of copper to oxidation; Xu et al report using 
e ec roless silver coatings to reduce the oxidation susceptibility of fine copper powder (X Xu et 
al, Materials Letters 57 (2003) 3987-3991). wucha.au ei 

The teachings of Douglas et al vis-a-vis particles comprising a non-oxide phase are limited in 
their utilrty to noble metals. One skilled in the art attempting to apply the teachings of Douglas 
et al to the metals disclosed by the present invention would not produce materials comprising a 
non-oxide phase, rather one would produce only oxide phases. The unique teachings of the 
present invention are needed with the claimed metals to prepare materials with the specific 
advantageous properties, i.e. submicron particles comprising a non-oxide phase. 

Given that claims 30-33 as presently amended relate to specific metals that are in their nature 
quite different from the metals disclosed by Douglas et al and that these differences in metal 
natures yield sharply different results when processed by the teachings of Douglas et al and 
he teachings of the present invention, the applicants respectfully submit that Douglas et al 
teach away from the present invention and that claims 30-33 as amended are patentable over 
the cited art and should be allowed. 

Claims 38 and 39 of the present invention relate to the preparation of mixed-metal particles 
comprising multiple oxide phases by preparing droplets of a reactant solution and heatinq the 
droplets in a non-oxidizing atmosphere or in a substantially inert atmosphere The present 
invent.on teaches that proper selection of the heating atmosphere is essential in producing 
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specific advantageous particle characteristics. For example, Examples 1-3 of the oresent 
mvent.cn disclose that identical reactant solutions can be made to yield singtphase o^des 

the o^rLT 1 ^" P , haSe meta ' ' ° Xlde COmpOSiteS ' 0r multinar V ^SSo^^mi 
the proper selection of heating conditions. 

Douglas et al teach reacting droplets with a liquid reducing agent (column 3 lines 6-7^ a 

JSSJSr 1 ^ ( w U T 6 ' NneS 0r thermal decompositL; * ^ 
2, lines 57-59) or hot air (column 9, lines 59-60). In all cases where the reactant solutions of 
Douglas et al comprise one of four specific noble metals, the resulting partides comSe a 
metallic noble metal phase; and in all cases where the reactant sol^TDcSS7i 

ZESSEK^ " Sted m t' S inC,Udin9 C ° PPer ' indiUm 9nd tin M"mn 2 nne 9 s 22^5 
Ixamnt clZ ! a r C ° m E^ th ? e meta ' S in Separate ^'^etal oxide phases (see fo 
example column 9, lines 15-38 where CuO/CdO and CuO/ZnO composite materials are 
disclosed) Douglas et al teach away from the present invention by disc oshg d™ tha* 
suggests that m.xed-metal reactant solutions reacted under a variety of wlStS? £2 

in f£ £ 1 h Pr ?r t l ° r ?u 6ther ° ne ° r more s P ecific base meta| s "e present. One sS 

d^sclL e din?hfnr 0t T^J* teaCh ' ngS ° f Dou 9 ,as et al to the ""anticipated resul 
disclosed in the present invention that for reactant solutions of particular base metals the use of 

*c£ZEZ£. " SUbStantia " y in6rt heatin9 atm ° Sphere yieldS P^ol^ZT^l 
Given that claims 38 and 39 as presently amended teach the advantages of usina certain 

comprising certain metals and that the disclosures of Douglas et al teach away from the 
processing avenues of the present invention, the applicants respectfully ^b^tSS^St 

t^ffl 

nirtiTL 4 1 and 47 ° f V he preSent invention relate t0 the Preparation of multi-phase, mixed-metal 
a^dhtS 

and heating the droplets in a substantially inert atmosphere or in a reducinq atmosDhere The 
cla^ 

Given that claims 46 and 47 as presently amended teach the advantages of usina certain 
c^^ 

comprising certain metals and that the disclosures of Douglas et al teach away from he 
a'S 



InniH n ♦ 1 t 0Sed by the preS6nt invention is Patentably distinct from Douglas et al and 

tTeliml »\° ™^ 1° ° ne S ? led in thS art ' Accordin 9'y. applicants respectfully submi that 
the claims as amended are patentable over the cited art and should be aNowed 
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Claim Rejections - 35 USC § 103 



Claims 26 34, 36, 37, 40, 42, 48 and 50 were rejected under 35 U S C 103ra> as beinn 

range of^l o mSSSJ "T* I" 9 "" 9 Ag ' metal ° Xide «^ with diamet ^ in the 
range of 1 - 1 0 microns (see column 2, lines 44-46) wherein the particles have individual metal 

ox.de grams w.th dimensions of less than 1 micron (see column 2 lines 46-47^ SSfhSS 

et a. makes a clear distinction between the size of the composite partfctes and the sTzfof fhe 

TXll - e ?: eC T te l rainS ' The Present invention teaches advantages related to average 
d.ameters of less than about 1 micron for specific particles, not particles' constituent ^ 

iigni or uougias and would not be obvious to one skilled in the art Accorriinniw annii^nt* 
respectfu.^^ 

Claims 27 35 and 41 were rejected under 35 U.S.C. 103(a) as being unpatentable over 
Doug.aset a .,nv,ewofYamadaeta K 

II«h ml 1 tea „ C h th6 . USe ° f a,uminum red uction electrodes made of or coated with particular 
TrtT ox,de . matena,s - Yamada et al ^ach that the oxide electrodes or Tde coated 

tSS^^^T^ °f ^ e ' eCtr0deS) resiSt oxidation when "d in Sen 
!n« , I ? , t6aCh d,rectly de P° sitin 9 so»d oxide coatings by flame spraying plasma 
spraying and electroplating (column 7, lines 14-16), and report depositing | ^dSSSSSS 

yITJZT? ° Se K m, '- m0,ten ° Xide granu,es < see ' for exam P'e. «SZ?n2f*? 
Yamada et al also teach two-step deposition of solid oxide coatings by first deposi no (e a bv 
dipping, spraying thermal decomposition, etc.) a precursor coating L^^^JS 

coSr ' y S ! nteriP -? , the PreCUrS ° r COating t0 convert the Precursor cSg to a soHd oxide 
coating (see column 7, lines 17-28), and report using a two-step process in which Sid metal 

sinS zr f ; rst depos : ted b , y eiectro p ,atin 9 - w ere t h en JSL^tX^ssst 

sintering (see, for example, column 9, lines 1 1 -21 ). «waa«ve 

fnrmlln,!? 6 "T^!* teu8ht by Yamada et al for formin 9 soli d oxide coatings involves direct 
formation of oxides from metal compounds, and neither of the methods taught by Yam?da et a 
suggests the direct aerosol pyrolysis method of forming specialized fine powders teuaht bvthe 
present invention. Even one skilled in the art would not have arrived at^^J^ * 
combining the solid coatings deposition methods taught by Yamada eFa\ 2 \ 
mZn 0 nT eth ° d t , aU9ht t by D0U9laS 6t aL F o^xample 9 neither Yamada et al's iVst method of 
als second method of, say, electroplating a Ga.precursor coating and then oxidizing the 



from < Unisun 805-987-7268 » at 9/10/03 7:1 1:30 PM [Eastern Daylight Time] 



9/10/2003 3:59 PM FROM: Unisun 805-987-7268 Uniaun TO: 1-703-746-7175 



PAGE: 009 OF 010 



arrive a. fte direct powder pSSZZftX ESSXSZ *" * 

SSlSSTSysT^^K? - K nder 35 U S C ' 102 < e > as "***d by or in the 

solution into droplets andSna , " 3 solution ' atomiz| n8 the 

comprising the "metal or the like" p n a * ™ • J tal and a surf ace depos t 
reacted to form Ag 5^^Ni^« 2^ 1 S^ ng A ?" N, '- containin 9 octants 
examples given by Asada et al JIJ3?a? the A SU ,T aCe (see column 4 - lin es 59-64). All of the 
inventors believe that lis mXtt^Z^ T "?T metal " Whi,e tf!e P rese * 
metals (e.g. Ag and Pd ^^J^l^f* ? a ' WOrks ^ for sele * noble 
Ni) or metals (e q Rh) Asada Pt fl TffLh . meta ' S W '" se 9 re 9 ate as oxides (e.g. Cu & 
selected from to&'^££££^ J"*" " a ' S ° apP ' iCable to petals 
metal" choices, Asada S afteacMhaf the w* ^l^T 2 > lines 3£M1 )- Fo ^» "major 
forming the powder and tha he "ml or L^l- Vk^ 6 n ° l me,t Under conditions ^ 
the powder (see column 2 lines 53-58) ' V d ' SS ° ,Ve ,n S °' id SOlution form in 

amended do S^t^l 1^. "! * f°- Up8 defined in claim 30 as currer % 
the present — » et al, and hencl 

^S^^^^bS iS H Pat ! ntab,y distinct from Asada * al and 

Conclusion 

now in condign for allowance! ^JZ!!S£^^ mm '«^* 
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Conditional Request for Constructive Assistance 

be in full condition for allowanc iliS?,!^" *? ap P ,ication is not believed to 

andsuggestionsoftheExaSpu^^ 

the undersigned can place this aoo^^^ 

without the need for fLerpr^e^ C ° nditi ° n as soon as Possible and 

The applicants can be reached by telephone at (805) 987-7258. 
Very Respectfully, 



Chris Eberspacher „ , „ 

Karen L. Pauls 
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